Oyster Habitat Mapping

Utilizing Benthic Mapping and 3D GIS to assess Atlantic Sturgeon Habitat and the
viability of Beach Replenishment Resources in the Delaware River and Bay
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It has become imperative for coastal managers to better understand the resources and the interrelationships of the components within the coastal ecosystems.
Through an integrated program by the Coastal Program of Delaware’s Division of Soil and Water Conservation (DNREC), the University of Delaware, and Delaware State
University, a benthic and sub-bottom imaging project to identify and map the benthic habitat and sub-bottom sediments of Delaware Bay and River was initiated.

This project has resulted in many major milestones, which included: mapping over 350 square miles, identify the spatial extent and relative density of the oyster
icula beds, facilitate a greater understanding ofthe local and regional sediment distribution patterns and pathways, and locate keys habitats for several
charismatic species. Most importantly integrating the bottom and sub-bottom sediment with species tracking information, in a 3D GIS environment, have enable a new
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A tatal of 40 oyster beds have been located through the mapping project, for a fotal area of 16.3
square miles. The project has also help resource managers gain a better understand of the relationship

of shell placement (hoth through natural production and restoration planting efforts) to oyster bed
ty and longevity. The oyster beds that line the New Jersey side of the main channel
. Middle, Ship John, Shell Rock, and Bennies) are experiencing extensive transpo

zone. The

to assess the habitat relationship between Atlantic Sturgeon and several key regions in the Delaware River.

The 3D GIS integration has also allowed for sand replenishment borrow sites to be identified, based upon sediment grain sizes and volumetric requirements, and
subsequently delineated to areas that would minimize the potential devastating effects upon EFH and potential Sabellaria vulgaris habitat.

Technologies used in the Benthic Mapping project:

Delaware River & Bay
755.2 sq. miles
380.6 (DE)
374.6 (NI)

Area Mapped as of 2007
41% Bay & River
290 square miles
56% DE
208 square miles

Area Mapped by End of 2008 Field
Season
79% DE
300 sq miles
519% Bay & River:
380 square miles

+RozAnn Seabed Classification System
+Chirp Sub-bottom Profiler
«Multibeam bathymetry sy stem
«Field Verification

«Ponar sediment grab samples

*Underwater Video

Partners in Mapping The Delaware Bay and River

“University of Delaware Geosciences Department
“Delaware Fisheries

“Delaware Shoreline and Waterway Division

“New Jersey Shellfish Bureau

“Delaware State University

+Haskin Shellfish Research Laboratory, Rutgers
“Partnership for the Delaware Estuary
«New Jersey Department of Environmental Protection (Coastal Management Office)

«Office of Ocean and Coastal Resource Management, National Oceanic and Atmospheric

«Administration under award numbers NA170R1243,
NAO4NOS415003 NAMNOS4190034, NAOINOS4200133, and NA04NOS4200072.
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Sturgeon tracking data show that they prefer to inhabit the eastern side of the Cherry
Island flats , which are characterized by extensive course reworked se diments, away
from the main navigation channel (to the west side of Cherry Island Flais) and the

depositional zones at the mouth ofthe Christina River and adjacent to the Edgernor

datais sill being collected and processed).
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Locating Beach Replenishment Resources

The Delaware Coastal Program and Shoreline and Waterways Section of DNREC have setout

+Vibra-coring To develop a method of location potential borrow sites for beach replenishment that not only satisfy the
«Push-coring Volumetric and grain size requirements needed for the project but also have been sighed in areas that will
Minimize the impact upon essential fish habitat (EFH) and other areas of high biodiversity.

Hummock and Bowers Beach replenishment projects the pote:
needed to have aminimum depth of 6 £t MLW (due to dredge

tubeworm considered fo be EFH, are a
This aided in meeting the projects gaal

d to change scales and wiews. This leads to un-certainties in the true spatial extent and trend
of the sediment of interest. Thereby intraducing potential miscaleulations of volume, overburden, depth, and placement

Utilizing 3D fence Diagrams, within a GIS environment, has enabled the chirp data to be processed and interpreted with a continuous mind sef,
which enables the sedimentary and stratigraphic enviranments analysis to incorporate the environmental continuums and transitions, which are

Examples of the 3D fence disgram structure for Bowers Beach are shown below (the 3D lagers and sediment block models are not shown due core

ines are from Clark Point
are then projected to the next
es to derive a 3D like view).

A chirp fence diagram with a 3D layer plane

A chirp fence diagram showing an area containing a sandy sediment
deposit, approximately 1 to 3 meters thick

ly areas was then minimized to meet these requirements, which




